seanning tunneling microscopy (sTM) 
INTRODUCTION
Scanning tunneling microscopyl) (STM) has been developed as a powerful technique to investigate metal and semiconductor surfaces.
In partieular, there have been many reports concerning si on clean surfaces ,2)-a) hydrogen-terminated surf,acesS) and impurity adsorbed surfaces.6,7) However, Sio, on Si, which is most important in electronies has been studied only in digital current switching As was previously suggested,l) applied not only to conductive surfaees but also to insulating layers thin enough to permit electron tunneling. This paper presents, for the first time, tunneling spectroscopy of the ultra-thin oxide on degenerate p-and n-type Si obtained from STM measurements in an air ambient. In addition to the spectra of the normal sitesr w€ observed another kind of spectra when changing measuring sites on the oxide. This group of sites are referred to as "defect". The I-V speetra on the defect sites are shown in Fig.3 (a) for p-and (b) for n-type Si.
Negative differential resistaee (NDR) is observed at about Vtip of 2 V in both spectra. Figure 4 shows an STM image of the oxide on an n-type degenerate Si sample, where tunneling voltage and current were 0.5 V and 0.2 nA. The seanned area was b0xb0 n*2. After acquiring the STM image, we measured I-V spectra on site A (protruded area) and site B (depressed area). As a result, we have found that A is a normal site showing a speetrum like Fig.1 (b) , while B is a defect site showing a spectrum like Fig.3 (b) Fiq.3. Experimental I-V spectra on defect sites of the same samples is in Fig.1. (a) and (b) are tor p-and n-type slbstrates, respeetively Negative differential resistance (NDR) at a positive bias is indicated by an arrow. The resonant eleetron :iil":nrough the oxide defect, ,r"r, iJ-'"rso not been found and every spectrum belonged to the "normal" group. 
